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57 ABSTRACT 

A pressure controlled check valve that includes a valve 
casing having a first opening and a second opening, a poppet 
valve operationally disposed in the second opening of the 
valve casing for opening when the pressure in the valve 
casing is greater than or equal to the pressure on the other 
side of the poppet valve, and an aneroid valve actuator 
located within valve casing for opening the poppet valve for 
reverse flow when the pressure within the valve casing is 
less than a predetermined pressure. 

3 Claims, 1 Drawing Sheet 
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PRESSURE ACTUATED CHECKWALWE 

BACKGROUND OF THE INVENTION 

The disclosed invention is directed generally to a check 
valve for hydraulic systems, and more particularly to check 
valve that is controllably opened for return flow. 
A known hydraulic valve designed to bleed free gas from 

an aircraft hydraulic system is comprised of a shuttle valve 
having an orifice that is open for a range of pressures but is 
closed at normal and low pressures. When the hydraulic 
system is started, pressure rises quickly through the "orifice 
open' range after free gases have passed and fluid causes the 
valve shuttle to move and close the orifice, which limits loss 
of hydraulic fluid after free gases have passed. On system 
shutdown however, pressure decay can be slow, particularly 
where the hydraulic system includes accumulators, and the 
pressure in the shuttle valve can dwell in the "orifice open" 
range for an extended period, which results in significant 
loss of fluid. 

While a check valve could be used to trap the shuttle valve 
pressure above the "orifice open" range of pressures as the 
system pressure decays, the shuttle valve pressure would 
eventually have to be vented. This could be accomplished by 
an auxiliary valve that would be manually or automatically 
opened. However, the use of a auxiliary valve would add 
further complexity, since the shuttle valve pressure must be 
reliably vented on hydraulic system shut down so that the 
shuttle valve can properly bleed free gases on hydraulic 
system start up. 

SUMMARY OF THE INVENTION 

It would therefore be an advantage to provide a check 
valve for allowing hydraulic fluid flow out of the valve when 
pressure in the valve is increasing and for preventing fluid 
flow into the valve when pressure in the valve is decreasing 
until a predetermined pressure is reached, at which time the 
valve would open to allow return flow. 
The foregoing and other advantages are provided by the 

invention in a check valve that includes a valve casing 
having a first opening and a second opening, a poppet valve 
operationally disposed in the second opening of the valve 
casing for opening when the upstream pressure in the valve 
casing is greater than the downstream pressure on the other 
side of the poppet valve, and an aneroid valve actuator 
located within the valve casing for opening the poppet valve 
when the upstream pressure within the valve casing is less 
than a predetermined pressure. In this manner, when pres 
sure in the valve casing is decreasing relative to the pressure 
on the other side of the poppet valve, reverse flow is 
prevented until the pressure in the valve casing is less than 
the predetermined pressure. 

BRIEF DESCRIPTION OF THE DRAWENGS 

The advantages and features of the disclosed invention 
will readily be appreciated by persons skilled in the art from 
the following detailed description when read in conjunction 
with the drawing wherein: 

FIG. 1 is a schematic elevational cross-sectional view of 
a check valve in accordance with the invention, 

DETALED DESCRIPTION OF THE 
DISCLOSURE 

In the following detailed description and in the several 
figures of the drawing. like elements are identified with like 
reference numerals, 
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Referring now to FIG. 1, schematically set forth therein is 

an elevational cross-sectional view of a check valve in 
accordance with the invention which includes a valve casing 
11 having a passageway 13 at a first end thereof and an 
annular valve seat 15 disposed in an opening at a second end 
of the valve casing 11. A poppet or valve ball 17 is confined 
in the vicinity of an opening of the valve seat 15 by a screen 
19 or other suitable capturing apparatus that is secured by a 
retaining bushing 21. The valve seat 15 and the valve ball 17 
form a poppet valve having an input side that is within the 
valve casing 11 and an output side that is outside the valve 
casing, whereby the poppet 17 is urged toward the valve seat 
15 by an output side or downstream pressure P2 that is 
greater than an input side or upstream pressure P1 that is 
within the valve casing 11. 

In accordance with the invention, a pressure sensitive 
element 30 comprised of an aneroid bellows 31 and a poppet 
actuating rod 33 is disposed within the valve casing 11. The 
aneroid bellows 31 contracts as the upstream pressure P1 
within the valve casing pressure increases, and the pressure 
sensitive element 30 is more particularly configured such 
that poppet is not affected by the actuating rod 33 when the 
upstream pressure P1 in the valve casing 11 is above a 
predetermined pressure. When the upstream pressure P1 is 
less than such predetermined pressure, the actuating rod 33 
causes the valve ball 17 to unseat. 
The check valve of FIG. 1 operates as follows when used, 

for example, in conjunction with a known hydraulic bleed 
valve that is designed to bleed free gas from an aircraft 
hydraulic system and which includes a shuttle valve having 
an orifice that is open for a range of pressures but is closed 
at normal and low pressures. The upstream pressure Pi is the 
pressure communicated by a hydraulic reservoir, while the 
downstream pressure P2 is the pressure in the hydraulic 
bleed valve. 
When the hydraulic system is started, the pressure sensi 

tive element 30 is extended, and the valve ball 17 is unseated 
so that there is free flow between the P1 region and the P2 
region. The upstream pressure PI rises, and eventually the 
pressure sensitive element 30 contracts and has no effect on 
the position of the valve ball 17 at medium and high 
pressures. Such contraction occurs before the upstream 
pressure PIreaches normal operating pressure, and while the 
pressure P1 continues to rise after the pressure sensitive 
element contracts, the downstream pressure P2 is equal to 
the upstream pressure P1 such that there is free forward flow 
through the poppet valve. By the time normal operating 
pressure is reached, the bleed valve is closed and there is no 
flow out of the P2 region, and the pressure P2 remains equal 
to the pressure P1. 
When the hydraulic system is shut down, the upstream 

pressure P1 decreases, which causes the poppet 17 to seat 
and trap the downstream pressure P2 at close to the oper 
ating pressure reached by the upstream pressure Pi. The 
downstream pressure P2 thus remains constant as the pres 
sure P1 decreases, at a level that is greater than the "orifice 
open' pressure range of the bleed valve that is in commu 
nication with the downstream pressure P2. When the 
upstream pressure P1 has decreased to a predetermined level 
that is less than the "orifice open" pressure range of the bleed 
valve that is in communication with the downstream pres 
sure P2, the pressure sensitive element 30 expands with 
sufficient force to unseat the check valve ball 17, which 
allows reverse flow through the poppet valve such that the 
trapped downstream pressure P2 vents to the reservoir that 
is in communication with the pressure P1 inside the valve 
casing. The downstream pressure P2 rapidly decreases 
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through the "orifice open" pressure range of the bleed valve, exposed to a second pressure outside the valve casing. 
and outflow from the bleed valve is minimized. and configured to open when the pressure inside said 

Effectively, the disclosed pressure sensitive check valve valve casing is greater than or equal to said second 
allows free forward flow through a ball valve, and prevents pressure outside the valve casing; and 
backflow until the upstream pressure P1 has fallen below a pressure sensitive control means located within said valve 
predetermined threshold. casing for opening said valve means for reverse flow 

Although the foregoing has been a description and illus- when the pressure within said valve casing is less than 
tration of specific embodiments of the invention, various a predetermined pressure, said pressure sensitive con 
modifications and changes thereto can be made by persons 1O trol means comprising a prefilled aneroid bellows filled 
skilled in the art without departing from the scope and spirit with a predetermined quantity of gas. 
of the invention as defined by the following claims. 2. The check valve of claim wherein said valve means 
What is claimed is: comprises a poppet valve having a valve ball. 
1. A check valve comprising: 3. The check valve of claim 2 wherein said pressure 
a valve casing having a first opening and a second sensitive means further comprises 

opening; an actuating rod advanced by said bellows for engaging 
valve means operationally disposed in said valve casing, said valve ball. 

said valve means having a first side exposed to a first 
pressure inside the valve casing and a second side sk :: *k : : 


